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Background: Research on analgesic effect, stress response, and lung function of thoracic epidural blockade
(TEB) and paravertebral blockade (PVB) are inconsistent. This study conducted a meta-analysis of related
literature, aiming at comparing the clinical efficacy and safety of two analgesic methods, and providing
scientific evidence-based basis for clinical choice of analgesic methods.

Methods: PubMed, Embase, MEDLINE, Science Direct, Cochrane Library, CNKI, China Biomedical
Resources Database, Wanfang Database, VIP, and Foreign Medical Journal Full-Text Service were searched.
Keywords were as follows: thoracic epidural block (TEB), paravertebral blockade (PVB), paravertebral
catheterization, thoracotomy, and analgesia. Two professionals independently screened documents and
extracted data, and used Cochrane System Evaluator Manual (version 5.1.0) to repeatedly assess the bias risk
of the documents included in the study.

Results: A total of 9 articles were included. Of the 9 RCTs in the present study, 5 described the allocation
concealment in detail, 9 described the correct random allocation method, and 1 did not use the blind
method. The visual simulation scores of the PVB group and TEB group at 24 and 48 h were not statistically
significant [mean difference (MD): -0.17, 95% confidence interval (CI): -0.43 to 0.08, P=0.18; MD: 0.21,
95% CI: -0.06 to 0.48, P=0.13]. The fixed-effects model was used to analyze the incidence of hypotension,
nausea, vomiting, and urinary retention. The results showed that there was significant difference between
the PVB group and TEB group [hypotension: relative risk (RR): 0.16, 95% CI: 0.06-0.46, P=0.0006; nausea:
RR: 0.40, 95% CI: 0.25-0.66, P=0.0002; vomiting: RR: 0.23, 95% CI: 0.06-0.87, P=0.03; urinary retention:
RR:0.36, 95% CI: 0.15-0.87, P=0.02].

Discussion: The meta-analysis confirmed that PVB has the same analgesic effect and postoperative
pulmonary function as epidural blockade in open thoracotomy lung surgery. In addition, PVB can reduce the

incidence of analgesia-related complications and postoperative chronic pain.
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Introduction

Open thoracotomy lung surgery has one of the highest
incidences of postoperative pain after lung surgery, which
directly affects the patient’s pulmonary respiratory function
and reduces ventilation efficiency. It can lead to atelectasis,
pulmonary infection, respiratory distress, hypercapnia,
and other pulmonary complications, and sometimes even
chronic pain after thoracotomy. Therefore, it is important
to control postoperative pain (1-3). In recent years, thoracic
epidural blockade (TEB) has been the most commonly used
method for open thoracotomy lung surgery analgesia, and
is recognized as the “gold standard” of open thoracotomy
lung surgery analgesia (4). Ding ez 4/. found that epidural
blockade can significantly improve the postoperative
stress response and reduce the incidence of postoperative
complications (5). However, epidural blockade can be
accompanied by nausea, vomiting, hypotension, urinary
retention, and a series of adverse reactions, and even lead to
dura and epidural abscess.

Traditional thoracic and pulmonary surgery anesthesia
is most commonly used for inhalation anesthesia or general
intravenous anesthesia, or a combination of both (6).
Paravertebral blockade (PVB) refers to the injection of
anesthetics into the spinal nerve roots on both sides of the
vertebral body and out of the intervertebral foramen to
block the paravertebral nerve to achieve analgesic effect.
It has the advantages of simplicity, efficacy, and reliability.
Continuous blockade with a paravertebral catheter can
achieve long-term analgesic effect, which is suitable for
postoperative analgesia of the unilateral lung (7). At present,
general anesthesia combined with PVB is widely used in
single-lung ventilation thoracic lung surgery (8).

There are a number of studies, both locally and
internationally, on the application of epidural and PVB in
thoracotomy (9). Compared with epidural blockade, PVB
has higher specificity, lower probability of hypotension,
and less postoperative nausea, vomiting, and urinary
retention. Raveglia et /. [2014] (10) found that 2 patients
in PVB group had heart failure, 1 patient had myocardial
infarction and 1 patient in TEB group had heart failure
after operation, but the original text did not mention the
correlation with analgesic measures. However, at present,
results are inconsistent in terms of analgesic effect, stress
response, and pulmonary function recovery of patients with
the 2 methods.

In the field of medical research, systematic evaluation
and meta-analysis are one of the important methods for
producing high-quality research evidence in evidence-based
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medicine, and are one of the most frequently used research
tools in clinical medicine. Systematic evaluation and meta-
analysis mainly collect unpublished and published clinical
research results all over the world comprehensively and
systematically, and explore the safety and effectiveness of
a specific clinical problem. The principles and methods of
strict evaluation of clinical epidemiology literature were
used to conduct evaluation and analysis, and literature that
met the quality standards was screened out. Qualitative and
quantitative syntheses was carried out, and comprehensive
and reliable conclusions were obtained (11). At the same
time, with the updating of new clinical research, meta-
analysis can provide the latest knowledge and information
as the basis for decision-making.

In the present study, we analyzed randomized controlled
trials (RCTs) of PVB and epidural blockade analgesia after
unilateral open thoracotomy lung surgery for systematic
evaluation and meta-analysis using the Cochrane system.
The purpose of the study was to evaluate the clinical efficacy
and safety of postoperative recovery in patients with 2 types
of analgesia methods, and to provide scientific evidence for
the clinical selection of analgesia methods.

We present the following article in accordance with
the PRISMA reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-103/rc).

Methods
Literature retrieval

PubMed, Embase, MEDLINE, Science Direct, Cochrane
Library, CNKI, China Biomedical Resources Database,
Wanfang Database, VIP, and Foreign Medical Journal Full-
Text Service were searched. RCTs of PVB and epidural
blockade analgesia after unilateral open thoracotomy lung
surgery were searched from database establishment until
April 24, 2021. It was necessary to manually retrieve articles
published in journals to avoid omissions.

The retrieval strategy was as follows: (I) keywords
for research object retrieval in English were searched;
these included the following: epidural blockade, PVB,
paravertebral tube placement, thoracotomy, analgesia
drainage. Keywords in Chinese included the following:
epidural blockade, PVB, paravertebral catheterization,
thoracotomy, and analgesia; (II) keywords for outcome
indictors in English included the following: visual analog
scale (VAS) score of rest and activity at 24 and 48 h
after operation, use of remedial measures, incidence of
complications related to analgesia (including nausea and
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vomiting, hypotension, and urinary retention), incidence of
pulmonary complications, success rate of operation, changes
of respiratory function after operation, hospitalization time,
and incidence of chronic pain after thoracotomy. Keywords
in Chinese included: the following: VAS score at 24 and 48 h
after surgery, incidence of analgesia-related complications
(including nausea and vomiting, hypotension, and urinary
retention), changes in postoperative respiratory function,
and incidence of chronic pain after thoracotomy.

Research object search terms and observation index
search terms are searched in pairwise combination, and
more related references are included.

Standards for inclusion and exclusion of literature

The inclusion criteria were as follows: (I) prospective RCTs
limited to Chinese and English; (II) patients were patients
undergoing thoracic lung surgery; (III) intervention
measures in the experimental group were general anesthesia
combined with PVB after unilateral thoracotomy; the
control group was treated with epidural blockade after
unilateral thoracotomy; and (IV) outcome indicators:
VAS score at 24 and 48 h after operation, incidence of
analgesia-related complications (including nausea and
vomiting, hypotension, and urinary retention), changes in
postoperative respiratory function, and incidence of chronic
pain after thoracotomy.

The exclusion criteria were as follows: (I) non-prospective
RCTs; (II) patients underwent emergency surgery; (III)
cases, reviews, conferences, reviews, and other non-research
literatures; (IV) analgesic methods of non-PVB and non-
epidural blockade, and (V) repeated publication or unable to
contact the authors to obtain the original data.

Postoperative recovery outcome indicators

The postoperative recovery outcome indicators were
VAS score at 24 and 48 h after operation and changes
in postoperative respiratory function; safety indicators:
incidence of analgesia-related complications (including
nausea and vomiting, hypotension, and urinary retention)
and incidence of chronic pain after thoracotomy.

Data extraction

The two researchers in this meta-analysis independently
screened the literature and extracted data using Microsoft
Excel to assess the methodological quality of the included
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studies, followed by cross-checking. If there was any
disagreement, it can be solved through discussion. The
main extracted data included the following: (I) general
information included in the study: published journals,
published dates, topics, first authors, and countries; (II)
basic information of the research object: sex, age, and
number of cases; (III) methods of operation and follow-
up time of intervention; (IV) extraction of outcome
indicators: VAS score at 24 and 48 h after surgery, incidence
of analgesia-related complications (including nausea and
vomiting, hypotension, and urinary retention), changes in
postoperative respiratory function, and incidence of chronic
pain after thoracotomy.

Bias risk assessment

The bias risk assessment of the included literature was
repeated by 2 professionals in strict accordance with the 5
evaluation criteria of RCTs mentioned below. If differences
were encountered, they were solved through discussion.
The methodological quality of included studies was assessed
using the Cochrane Handbook of Systematic Reviews of
Interventions and the risk of bias assessment tool for RCTs.
Evaluation criteria were as follows: (I) random methods;
(II) hiding allocation; (IIT) blind method; (IV) missing visits;
and (V) judging selective bias.

Statistical analysis

RevMan 5.3 software was used to draw the risk assessment
map of bias, and the risk bias of included references was
evaluated. Data after sorting and screening were input into
the software to draw the corresponding chart. The mean
difference (MD) and its 95% confidence interval (CI) were
used for the measurement data, and the relative risk (RR)
and its 95% CI were used for the count data. Heterogeneity
among the studies was explored by I’ test. When P>0.10
and I’<50%, the fixed-effects model was used for the meta-
analysis of forest map, indicating that heterogeneity of the
included studies was small. When P<0.10 and I’>50%, the
random-effects model was used for the meta-analysis of
forest map, indicating that the heterogeneity of included
studies was large. The impact of total merger effect was
studied, excluding the larger impact of the study. The
random-effects model and the fixed-effects model were used
to compare the results. According to the consistency of the
results, the reliability of the combined results was analyzed.
Funnel plots were used to determine publication bias.
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Identification of studies in the databases and registers

Records removed before screening:
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etc. (n=48)

Reports excluded: (n=28)

Figure 1 Flow chart of literature retrieval.

Results
Search results and basic information of the literature

A total of 456 articles were retrieved from the databases,
and 124 articles were retrieved from the registers. In total,
185 repetitive articles, 74 unqualified articles, and 23 articles
for other reasons were excluded. The remaining 298 articles
were selected by title selection. After reading the abstracts,
213 articles were deleted and 85 articles remained. Forty-
eight research reports and reviews were excluded, and the
remaining 37 were included. After reading the full text, 19
non-RCTs were excluded, as relevant information could not
be further extracted from the articles. Nine articles were
excluded and 9 articles were finally included into the meta-
analysis. The flowchart of literature retrieval is shown in
Figure 1.

Nine articles met the inclusion criteria, with a total of
441 patients. In the 9 articles, the sample size ranged from
30 to 95. The VAS scale at 24 and 48 h after surgery was
described in detail in the references of all 9 articles and
included the incidence of analgesia-related complications
(including nausea and vomiting, hypotension, and urinary
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retention), changes in postoperative respiratory function,
and incidence of chronic pain after thoracotomy. Table 1
lists the basic characteristics and scale score of the included
literature.

Risk bias evaluation results of references

RevMan 5.3 software was used to draw the risk bias
evaluation diagram and summary diagram of references
(Figures 2,3). Of the 9 RCTs in the present study, 5
described the allocation concealment in detail, 9 described
the correct random allocation method, and 1 did not use

the blind method.

Evaluation of postoperative recovery of patients

Meta-analysis results of VAS score
In 5 references, the VAS scales at rest and their MDs at 24
and 48 h in the RCTs were analyzed. The VAS scores of the
5 articles were described by continuous variables.

Figures 4,5 show the 24 and 48 h VAS scales at rest
in a forest map. Heterogeneity test of 24 h VAS scores
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i Number of cases Intervention measures
Author Published TP 7 7T Age Outcome indicator
year  pyg  TEB  (vears) PVB TEB
Casati et al. (12) 2006 21 21 32-77 0.2% ropivacaine 0.2% ropivacaine VAS scores at rest of 24 and
48 h; activity VAS scores at
24 and 48 h; hypotension
Grider et al. (13) 2012 25 25 <75 0.25% bupivacaine  0.25% bupivacaine VAS scores at rest of 24 and
48 h; activity VAS scores at
24 and 48 h; hypotension;
incidence of chronic pain
Gulbahar et al. (14) 2010 25 19 - 0.25% bupivacaine, 0.25% bupivacaine, 24 h FEV1; 48 h FEV1;
0.10 mL-kg™"h™ 0.10 mL-kg™"h™ hypotension; nausea;
vomiting; urinary retention
Hutchins et al. (15) 2018 25 23 >18 0.2% ropivacaine 0.125% bupivacaine Nausea and vomiting
Kaiser et al. (16) 1998 15 15 - 0.5% bupivacaine 0.5% bupivacaine + 24 h FEV1; 48 h FEVA
+0.05 UmL™" of 2 mg-mL"" fentanyl
ornipressin
Kobayashi et al. (17) 2013 35 35 20-75 0.2% ropivacaine + 0.2% ropivacaine + VAS scores at rest of 24 and
800 ug of fentanyl at 800 ug of fentanyl at 48 h; activity VAS scores at
5 mL/h 5mLh™" 24 and 48 h; hypotension;
nausea; vomiting
Perttunen et al. (18) 1995 15 15 <75 0.25% bupivacaine  0.25% bupivacaine VAS scores at rest of 24 and
4-8 mL-h™ 4-8 mL-h™ 48 h; activity VAS scores
at 24 and 48 h; nausea;
vomiting
Pintaric et al. (19) 2011 16 16 - 0.125% 0.125% VAS scores at rest of 24 and
levobupivacaine and levobupivacaine and 48 h; activity VAS scores at
20 kg-mL™" morphine 20 kg:mL™" morphine 24 and 48 h
Richardson et al. (20) 1999 46 49 17-80 0.5% bupivacaine 0.5% bupivacaine VAS scores at rest of 24 and

3mL

3mL

48 h; activity VAS scores at
24 and 48 h; incidence of
chronic pain; hypotension;
nausea; vomiting; urinary
retention

PVB, paravertebral blockade; TEB, thoracic epidural blockade; VAS, visual analog scale; FEV1, forced expiratory volume in 1 s.

was performed, and the fixed-effects model was used to
demonstrate that there was no statistically significant
difference between the PVB group and TEB group (MD:
0.10, 95% CI: -0.13 to 0.33, P=0.39). Heterogeneity
test of 48 h VAS scores was performed, and the random-
effects model was used to demonstrate that there was no
statistically significant difference between the PVB group
and TEB group (MD: -0.07, 95% CI: -0.53 to 0.39,
P=0.75).

Figures 6,7 show forest maps of VAS scores at 24 and 48 h.
Heterogeneity test of VAS scores at 24 h was performed, and

© Journal of Thoracic Disease. All rights reserved.

the fixed-effects model was used to demonstrate there was
no statistically significant difference between the PVB group
and TEB group (MD: -0.17, 95% CI: -0.43 to 0.08, P=0.18).
Heterogeneity test of VAS scores at 48 h was performed, and
the fixed-effects model was used to demonstrate that there
was no statistically significant difference between the PVB
group and TEB group (MD: 0.21, 95% CI: -0.06 to 0.48,
P=0.13).

Figure 8 is a funnel diagram of publication bias. The
circles representing the research are distributed near the
midline and are symmetrically distributed as a whole,

7 Thorac Dis 2022;14(2):431-442 | https://dx.doi.org/10.21037/jtd-22-103
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= |Blinding of outcome assessment (detection bias)

Casati 2006

. Selective reporting (reporting bias)

. . Blinding of participants and personnel (performance bias)

Grider 2012

-~
-~

Gulbahar 2010

-~

~N
> 0@ ®

-~
~ 90 0 e
® e~ 0e

~ @ | @ | @ |Incomplete outcome data (attrition bias)

~ O @
~ D O O O @ @~ |otherbias

Hutchins 2018

. . . . - | Allocation concealment (selection bias)

Kaiser 1998

-~

Kobayashi 2013

® O OO G| | O | randomsequence generation (selection bias)

Perttunen 1995

~)

Pintaric 2011 | @ | 2

Figure 3 Summary of risk bias assessment for included literature.

~ 90 e

Richardson 1999

“+”, low of risk; “~”, high of risk; “?”, unclear.

© Journal of Thoracic Disease. All rights reserved.

|:|Unclear risk of bias

I T T T 1
0% 25% 50% 75% 100%
Il Hioh risk of bias

indicating that the included research has high accuracy and
there is no publication bias.

Meta-analysis results of respiratory function

In 2 references (14,16), the percentage of forced expiratory
volume in 1 s (FEV1) at 24 and 48 h after operation at the
preoperative level in the RCTS was analyzed.

The percentage heterogeneity test results of 24 h 1-s
maximum expiratory volume showed that x°=0.24, df=1,
I’'=0%<50%, and P=0.62 (Figure 9), and there was no
heterogeneity in each study group. The overall analysis
using the fixed-effects model showed that there was no
statistical significance between the PVB group and the TEB
group (MD: 2.82, 95% CI: -10.05 to 15.69, P=0.67).

The 48-h maximum expiratory volume in 1-s preoperative
level percentage heterogeneity test results showed that
x’'=1.87, df=1, I’'=47%<50%, and P=0.17 (Figure 10);
heterogeneity did not exist in the study group. The overall
analysis using the fixed-effects model showed that there was
no statistical significance between the PVB group and the
TEB group (MD: 2.88, 95% CI: -9.99 to 15.75, P=0.66).

Meta-analysis results of the incidence of chronic pain
after thoracotomy

In 2 arcicles, the incidence of chronic pain after
thoracotomy in RCTs was analyzed. Figure 11 shows a
forest map of the fixed-effects model of the incidence of
chronic pain after thoracotomy. Two studies used binary

7 Thorac Dis 2022;14(2):431-442 | https://dx.doi.org/10.21037/jtd-22-103
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Mean Difference
1V. Fixed. 95% CI

PVB TEB Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% Cl
Casati2006 35 25 21 34 23 21 25% 0.10[-1.35, 1.55]
Grider2012 36 06 23 34 03 23 69.2% 0.20[-0.07, 0.47]
Perttunen1995 1.08 0.97 35 124 1.16 35 20.7% -0.16[-0.66, 0.34]
Pintaric2011 276 2.25 15 224 14 15  29% 0.52[-0.82, 1.86]
Richardson1999 08 13 16 13 17 16 4.7% -0.50[-1.55, 0.55]
Total (95% ClI) 110 110 100.0% 0.10[-0.13, 0.33]

Heterogeneity: Chi? = 3.18, df = 4 (P = 0.53); I?= 0%
Test for overall effect: Z = 0.85 (P = 0.39)
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Figure 4 Forest map of visual analog sore scales at rest fixed-effects model of 24 h. PVB, paravertebral blockade; TEB, thoracic epidural

blockade; df, degree of freedom; SD, standard deviation; CI, confidence interval.

PVB TEB
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl
Casati2006 27 1.8 21 31 25 21 8.6%
Grider2012 33 03 23 29 05 22 27.5%
Kobayashi2013 0.83 0.83 35 1.26 0.96 35 23.8%
Perttunen1995 1.91 1.15 15 141 154 15 12.8%
Pintaric2011 09 17 16 16 19 16 9.3%
Richardson1999 1 2.03 46 1.25 1.25 49 18.0%
Total (95% Cl) 156 158 100.0%

Heterogeneity: Tau? = 0.18; Chi? = 15.65, df = 5 (P = 0.008); I> = 68%

Test for overall effect: Z = 0.31 (P = 0.75)

Mean Difference

Mean Difference

1V. Random, 95% CI

-0.40 [-1.72, 0.92]
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Figure 5 Forest map of visual analog score scales at rest random-effects model of 48 h. PVB, paravertebral blockade; TEB, thoracic epidural

blockade; df, degree of freedom; SD, standard deviation; CI, confidence interval.

Mean Difference

IV, Fixed. 95% CI

Mean Difference

IV, Fixed. 95% CI

PVB TEB
Study or Subgroup Mean SD Total Mean SD Total Weight
Casati2006 49 21 21 41 21 21 4.1%
Grider2012 36 0.5 23 3.7 0.6 23  64.4%
Kobayashi2013 3.21 16 35 327 16 35 11.7%
Perttunen1995 6.96 1.6 15 6.77 2 15 3.9%
Pintaric2011 14 15 16 26 23 16 3.6%
Richardson1999 16 15 46 24 21 49 12.3%
Total (95% Cl) 156 159 100.0%

Heterogeneity: Chiz=7.91, df =5 (P = 0.16); 1= 37%
Test for overall effect: Z=1.33 (P = 0.18)

Figure 6 Forest map of activity visual analog scale scores fixed-effects model of 24 h.
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Grider2012 37 06 23 33 06
Kobayashi2013 291 1.9 35 3.03 1.9
Perttunen1995 581 1.75 15 543 1.95
Pintaric2011 1.7 17 16 21 18
Richardson1999 1.1 1.96 46 13 1.2

Total (95% CI)
Heterogeneity: Chi? = 4.29, df =5 (P = 0.51); I?= 0%
Test for overall effect: Z = 1.53 (P = 0.13)
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Figure 7 Forest map of activity visual analog scale scores fixed-effects model of 48 h. PVB, paravertebral blockade; TEB, thoracic epidural

blockade; df, degree of freedom; SD, standard deviation; CI, confidence interval.
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classification variables to describe the incidence of chronic
pain after thoracotomy. There were 141 cases in total; 69
cases in the PVB group and 72 cases in the TEB group.
Overall heterogeneity test was performed (x’=0.48, df=1,
I’=0%<50%, P=0.49). There was no heterogeneity in each
study group. The overall analysis using the fixed-effects
model showed that the difference between the PVB group
and the TEB group was not statistically significant (RR:
0.40, 95% CI: 0.15-1.07, P=0.07).

Meta-analysis results of analgesia-related complications
Five articles analyzed the incidence of hypotension, nausea,
vomiting, and urinary retention in RCTs. Figures 12-15
are forest maps of the fixed-effects models of hypotension,
nausea, vomiting, and urinary retention, respectively. The
incidence of hypotension, nausea, vomiting, and urinary
retention was described by 2 classification variables in 5
articles. There were 297 cases in total; 150 cases in the
experimental group and 147 cases in the control group.
Overall heterogeneity was tested (hypotension
¥’=1.75, df=4, I’'=0%<50%, P=0.78; nausea y’=4.60, df=4,
=13%<50%, P=0.33; vomiting 3’=0.38, df=1, P=0%<50%,
P=0.54; urinary retention x’=1.34, df=1, I’'=25%<50%,
P=0.25), and there was no heterogeneity among the studies.
The overall analysis using the fixed-effects model shows
that the difference between the experimental group and
the control group was statistically significant (hypotension:
RR: 0.16, 95% CI: 0.06-0.46, P=0.0006; nausea: RR: 0.40,
95% CI: 0.25-0.66, P=0.0002; vomiting: RR: 0.23, 95%
CI: 0.06-0.87, P=0.03; urinary retention: RR: 0.36, 95%
CI: 0.15-0.87, P=0.02). Figure 16 shows a funnel plot of
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analgesia-related complications. Circles were concentrated
near the midline and were generally symmetrical, indicating
no publication bias.

Discussion

Compared with epidural blockade, PVB has higher
specificity. In the present study, the VAS scales at 24 and
48 h after treatment of the 2 schemes were analyzed. Meta-
results showed that there was no significant difference in
the analgesic effect between the 2 schemes (21). The VAS
scores of PVB at 48 h after operation was lower than that of
epidural blockade, showing good analgesic effect (6,22).

Among the 9 RCTs in the present study, 5 described
the allocation concealment in detail, 3 described the
correct random allocation method, and 1 did not use the
blind method. The most common complications related
to analgesia included hypotension, nausea, vomiting, and
urinary retention. The meta-results of the present study
showed that the incidence of PVB group was significantly
lower than that of TEB group (hypotension: RR: 0.16, 95%
CI: 0.06-0.46), P=0.0006; nausea: RR: 0.40, 95% CI: 0.25—
0.66, P=0.0002; vomiting: RR: 0.23, 95% CI: 0.06-0.87,
P=0.03; urinary retention: RR: 0.36, 95% CI: 0.15-0.87,
P=0.02), reflecting the obvious advantage of PVB, which is
similar to the research results of Neuburger ez /. (23).

For postoperative pulmonary function, a meta-analysis
of FEV1 at 24 and 48 h after operation was conducted.
The results showed that there was no significant difference
between the PVB and TEB groups (24-h FEV1: MD: 2.82,
95% CI: ~10.05 to 15.69, P=0.67; 48-h FEV1: MD: 2.88,
95% CI: -9.99 to 15.75, P=0.66). This is inconsistent with
the research results of Koyyalamudi e 4. (24). The reason
could be that our meta-analysis does not include cardiac
surgery, but only thoracic unilateral pulmonary resection.
Surgical trauma and cardiopulmonary bypass will have
a certain impact on respiratory function, and could be
associated with different pulmonary function evaluation
indicators (25). There was no significant difference in
the effects of the 2 analgesic methods on postoperative
pulmonary function; the sample size needs to be increased
at a later stage.

During general anesthesia induction, due to the
stimulation of intubation, it is easy to cause the body to
release a large number of sympathetic excitement and
vasoactive substances, resulting in stress reactions, such as
increased blood pressure and heart rate. After extubation,
shallow anesthesia, restlessness, wound pain, and tracheal
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Mean Difference
1V, Fixed. 95% CI

PVB TEB
Study or Subgroup Mean SD Total Mean SD Total Weight
Gulbahar2010 547 25.3 25 535 232 19 80.0%
Kaiser1998 50.5 47.3 15 412 315 15 20.0%
Total (95% Cl) 40 34 100.0%

Heterogeneity: Chi? = 0.24, df = 1 (P = 0.62); I? = 0%
Test for overall effect: Z = 0.43 (P = 0.67)

1.20 [-13.19, 15.59]
9.30 [-19.46, 38.06]
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Figure 9 Forest map of the preoperative level percentage fixed-effects model of 24-h maximum expiratory volume in 1 s. PVB, paravertebral

blockade; TEB, thoracic epidural blockade; df, degree of freedom; SD, standard deviation; CI, confidence interval.

PVB TEB Mean Difference Mean Difference
r r Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fix % Cl
Gulbahar2010 531 263 25 561 254 19 70.0% -3.00 [-18.39, 12.39]
Kaiser1998 511 406 15 345 225 15 30.0% 16.60 [-6.89, 40.09]
Total (95% CI) 40 34 100.0% 2.88 [-9.99, 15.75]
Heterogeneity: Chi? = 1.87, df = 1 (P = 0.17); I> = 47% ‘_100 _5’0 5 5’0 100’

Test for overall effect: Z = 0.44 (P = 0.66)

Favours [experimental] Favours [control]

Figure 10 Forest map of the preoperative level percentage fixed-effects model of 48-h maximum expiratory volume in 1 s. PVB,

paravertebral blockade; TEB, thoracic epidural blockade; df, degree of freedom; SD, standard deviation; CI, confidence interval.

PVB TEB Risk Ratio Risk Ratio
r r Events Total Events Total Weight M-H, Fix 5% Cl M-H, Fixed, 95% CI

Grider2012 2 23 3 23 237%  0.67[0.12,3.62] —
Richardson1999 3 46 10 49 763%  0.32[0.09, 1.09] —l—
Total (95% Cl) 69 72 100.0%  0.40 [0.15, 1.07] g
Total events 5 13

Rz (P40 e 0o } " } |
Heterogeneity: Chi? = 0.48, df = 1 (P = 0.49); I = 0% 0.01 01 1 10 100

Test for overall effect: Z = 1.82 (P = 0.07)

Favours [experimental] Favours [control]

Figure 11 Forest map of the fixed-effects model of incidence of chronic pain after thoracotomy. PVB, paravertebral blockade; TEB, thoracic

epidural blockade; df, degree of freedom; CI, confidence interval.

PVB TEB Risk Ratio Risk Ratio
r r Events Total Events Total Weight M-H, Fix 5% Cl M-H. Fixed. 95% Cl

Casati2006 0 21 5 21 22.8% 0.09 [0.01, 1.55] L R
Grider2012 0 23 3 23 14.5% 0.14 [0.01, 2.62] - 1
Gulbahar2010 0 25 2 19 11.7% 0.15[0.01, 3.03]
Kobayashi2013 2 35 5 35 20.8% 0.40[0.08, 1.93] - "
Richardson1999 0 46 7 49  30.2% 0.07 [0.00, 1.21] - &7
Total (95% Cl) 150 147 100.0% 0.16 [0.06, 0.46] .
Total events 2 22 ) . ) )

ity Chi2 = - - L2 =09 } } } }
Heterogeneity: Chi? = 1.75, df = 4 (P = 0.78); I? = 0% 0,002 oA 1 10 500

Test for overall effect: Z = 3.41 (P = 0.0006)

Favours [experimental] Favours [control]

Figure 12 Forest plot of hypotension fixed-effects model. PVB, paravertebral blockade; TEB, thoracic epidural blockade; df, degree of

freedom; CI, confidence interval.

stimulation of the respiratory tract could lead to a strong
cardiovascular response during perioperative extubation,
such as increased heart rate and elevated blood pressure
(26,27). General anesthesia combined with PVB anesthesia
significantly reduces the dosage of total anesthetics. Visoiu
et al. (28) shows that PVB anesthesia was convenient, the

© Journal of Thoracic Disease. All rights reserved.

anesthesia process was peaceful, and the postoperative
recovery was faster. The extubation time was advanced, and
the incidence of complications was low. PVB catheterization
includes surgical catheterization and percutaneous
puncture, and surgical catheterization can be caused by
surgical operation. Percutaneous catheterization is more
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PVB TEB Risk Ratio Risk Ratio
r Subgr Events Total Events Total Weight M-H. Fix % Cl M-H, Fix % Cl
Gulbahar 2010 0 25 5 19 14.6% 0.07 [0.00, 1.19] -
Hutchins 2018 9 25 13 23 31.9% 0.64 [0.34, 1.20] &
Kobayashi 2013 3 35 8 35 18.8% 0.381[0.11, 1.30] —
Perttunen 1995 3 15 5 15 11.8% 0.60[0.17, 2.07] R
Richardson 1999 2 46 10 49 22.8% 0.21[0.05, 0.92] —
Total (95% Cl) 146 141 100.0%  0.40 [0.25, 0.66] 4
Total events 17 41
Heterogeneity: Chi2 = 4.60, df = 4 (P = 0.33); I2= 13% 0_(;05 0? ] j 1‘0 260

Test for overall effect: Z = 3.66 (P = 0.0002)

Favours [experimental] Favours [control]

Figure 13 Forest map of fixed-effects model of nausea. PVB, paravertebral blockade; TEB, thoracic epidural blockade; df, degree of

freedom; CI, confidence interval.

Risk Ratio

Risk Ratio
i M-H. Fix

M-H. Fix

Gulbahar2010 0 25 3 19 36.9% 0.11[0.01, 2.01] =
Perttunen1995 0 15 0 15 Not estimable

Richardson1999 2 46 7 49 63.1% 0.30[0.07, 1.39] B
Total (95% Cl) 86 83 100.0% 0.23 [0.06, 0.87] i
Total events 2 10

Heterogeneity: Chi2 = 0.38, df = 1 (P = 0.54); 1= 0%

Test for overall effect: Z =2.16 (P = 0.03) 0.005 01 ! 10 200

Favours [experimental] Favours [control]

Figure 14 Forest map of fixed-effects model of vomiting. PVB, paravertebral blockade; TEB, thoracic epidural blockade; df, degree of

freedom; CI, confidence interval.

PVB TEB Risk Ratio Risk Ratio
_ Study or Subgroup  Events Total Events Total Weight M-H, Fixed. 95% Cl M-H. Fixed. 95% CI
Gulbahar2010 0 25 4 19 32.3% 0.09 [0.00, 1.50] = [
Richardson1999 5 46 11 49 67.7% 0.48[0.18, 1.29] B
Total (95% Cl) 71 68 100.0% 0.36 [0.15, 0.87] -
Total events 5 15
it Chi2 = = - - 12 = 259 + + t t
Heterogeneity: Chi? = 1.34, df =1 (P = 0.25); I> = 25% 0.002 o1 1 10 500

Test for overall effect: Z =2.26 (P = 0.02)

Favours [experimental] Favours [control]

Figure 15 Forest map of fixed-effects model for incidence of urinary retention. PVB, paravertebral blockade; TEB, thoracic epidural

blockade; df, degree of freedom; CI, confidence interval.

difficult during operation; therefore, the application of Conclusions

ultrasound greatly improves the success rate of PVB. None In the present study, the related literature of PVB and

of the studies included in the meta-analysis in the present epidural blockade for lung surgery was screened for

study reported related complications caused by puncture,

] ) / systematic evaluation and meta-analysis to compare the
but TEB puncture still has the risk of penetrating blood

clinical effect and safety of the 2 analgesia methods. Meta-
analysis confirmed that PVB has the same analgesic effect
and postoperative pulmonary function as epidural blockade

vessels, leading to epidural hematoma and nerve injury,
which increases the risk of coagulation abnormalities and

anticoagulation. in open thoracotomy lung surgery. In addition, PVB can

In the present study, we also analyzed the incidence
of chronic pain after thoracotomy, and found that the
incidence of PVB group was low (RR: 0.40, 95% CI: 0.15-
1.07, P=0.07). However, due to the small sample size, the
accuracy of the conclusion needs further verification.

© Journal of Thoracic Disease. All rights reserved.

reduce the incidence of analgesia-related complications and
postoperative chronic pain. The limitation of the present
study was that the sample size of the included studies was
limited, and the outcome indicators of each article were not
consistent, which could affect the accuracy of meta results.
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Figure 16 Funnel plot of analgesia-related complications. RR,

relative risk; SE, standard error.

It will be necessary to expand the sample size to include
higher quality RCT5 for verification in future studies.
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